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The examples of tension curve of stress-elongation for 
both alloys in room temperature are presented in Fig. 7. Results 
of mechanical properties for alloys AZ61 and WE43 are pre-
sented in table 2. It was stated for both tested alloys that there 
an increase, both elongation and reduction in area after KOBO 
method. There was almost doubled increase of elongation values 

achieved (AZ61-27%, WE43-55%) in comparison with clas-
sic extrusion method (AZ61-12%, WE43-20%). Whereas the 
resistance properties after tension in room temperature for both 
alloys are similar on both extrusion processes used (Fig. 7). After 
conducted strength tests some fractographic tests were made in 
order to determine the character of the fracture which occurred. 

a) b)
Fig. 5. The average surface area, b) the shape index grain size of the alloy AZ61 after the extrusion KOBO method

a) b)
Fig. 6. Substructure of alloys after extrusion KOBO method: a) AZ61, b) WE43

a) b)
Fig. 7. Strain curvefor the investigated at room temperature: a) AZ61, b) WE43
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Figure 8 presents the chosen micro-photos of fractures of AZ61 
and WE43 (Figs. 8,9). In room temperature, after classic extru-
sion there was a mixed ductile fracture achieved with areas of 
brittle cracking for both alloys (Figs. 8,9). Samples after extru-
sion with KOBO method are characterised with bigger presence 
of ductile fracture after tension. The depth of the observed craters 
proves the bigger ductility (Figs. 8b,9b). There are intermetal-
lic phase precipitations visible in the area where the process of 
cracking is initiated.

TABLE 2
Results of tensile testing at the tested alloys at room temperature

YS [MPa] UTS [MPa] A [%] Z [%]
AZ61-after extrusion 230 305 12 23
AZ61-after extrusion 
KOBO method 210 324 27 39

WE43-after extrusion 185 257 20 45
WE43-after extrusion 
KOBO method 215 275 55 70

Figure 10 presents the results of measurements of micro-
hardness in initial state and after the process of extrusion in 
KOBO method. Alloy AZ61 is characterised with similar values 
of micro-hardness in initial state and after the process of extru-
sion with the use of KOBO method. Alloy WE43, however, is 
characterised with higher micro-hardness after extrusion pro-
cess with KOBO method in comparison with initial state. The 
differences may result from the significant grain refining after 
extrusion with KOBO method (Fig. 10).

4. Conclusions

The paper presents conducted tests aimed at determination 
of the influence of an extrusion on the microstructure and me-
chanical properties of AZ61, WE43 alloys. Tested alloys in initial 
state were characterised with comparable microstructure which 
can be found in the results of grain size measurements. Achieved 
results after deformation in complex state of deformation with 

a) b)

Fig. 8. Results of fractographic tests of sample fractures in alloy AZ61 after static tension test in room temperature after: a) classic extrusion, 
b) extrusion KOBO method

a) b)

Fig. 9. Results of fractographic tests of sample fractures in alloy WE43 after static tension test in room temperature after: a) classic extrusion, 
b) extrusion KOBO method




